A study on early post-denervation changes of non-quantal and quantal acetylcholine release in the rat diaphragm.
The d-tubocurarine (dTC) induced hyperpolarization of antiesterase-treated muscles at the endplate zone, miniature endplate potentials (mepps), resting membrane potentials (RMPs) and the input resistances of single muscle fibres (Rin) were measured in rat diaphragm at various times after denervation. The dTC-induced hyperpolarization decreased in two phases: 2 h after denervation it decreased transiently to 25%, after 4 h it had partially recovered to 60% and from 6 h it progressively decreased up to 12 h after which time it changed to depolarization. The initial fall and recovery were also present in muscles from sham-operated animals. The frequency of mepps decreased by 25% and the amplitude diminished by 10% within the first 2-4 h. After 10 h the frequency had decreased by 35% and the amplitude by 65%. After 12 h no mepps were present. The RMP was not significantly changed during the first 16 h after denervation. From 16 to 24 h the membrane became depolarized at a rate of about 1 mV/h. The input resistance of a single muscle fibre was constant for 12 h after denervation and from 12 to 24 h it increased by 25%. It is concluded that the early decrease in the dTC-induced hyperpolarization is probably due to the desensitization of acetylcholine (ACh) receptors caused by stress-activated non-quantal ACh release. The later decrease of dTC-hyperpolarization reflects a fall in the non-quantal ACh release. The depolarization of the resting membrane after denervation is related to the decrease in passive membrane permeability which is a secondary consequence of transmission failure.(ABSTRACT TRUNCATED AT 250 WORDS)